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Ethanol and Biofuels: Agriculture, Infrastructure, and 
Market Constraints Related to Expanded Production 

Summary 

High petroleum and gasoline prices, concerns over global climate change, and 
the desire to promote domestic rural economies have greatly increased interest in 
biofuels as an alternative to petroleum in the U.S. transportation sector. Biofuels, 
most notably corn-based ethanol, have grown significantly in the past few years as 
a component of U.S. motor fuel supply. Ethanol, the most commonly used biofuel, 
is blended in nearly half of all U.S. gasoline (at the 10% level or lower in most 
cases). However, current biofuel supply represents less than 4% of total gasoline 
demand. 

While recent proposals have set the goal of significantly expanding biofuel 
supply in the coming decades, questions remain about the ability of the U.S. biofuel 
industry to meet rapidly increasing demand. Current U.S. biofuel supply relies 
almost exclusively on ethanol produced from Midwest corn. In 2006, 17% of the 
U.S. com crop was used for ethanol production. To meet some of the higher ethanol 
production goals would require more com than the United States currently produces, 
if all of the envisioned ethanol was made from corn. 

Due to the concerns with significant expansion in corn-based ethanol supply, 
interest has grown in expanding the market for biodiesel produced from soybeans and 
other oil crops. However, a significant increase in U.S. biofuels would likely require 
a movement away from food and grain crops. Other biofuel feedstock sources, 
including cellulosic biomass, are promising, but technological barriers make their 
future uncertain. 

Issues facing the U.S. biofuels industry include potential agricultural 
“feedstock” supplies, and the associated market and environmental effects of a major 
shift in U.S. agricultural production; the energy supply needed to grow feedstocks 
and process them into fuel; and barriers to expanded infrastructure needed to deliver 
more and more biofuels to the market. This report outlines some of the current 
supply issues facing biofuels industries, including the limitations on agricultural 
feedstocks, infrastructure constraints, energy supply for biofuel production, and fuel 
price uncertainties. 
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Ethanol and Biofuels: Agriculture, 
Infrastructure, and Market Constraints 
Related to Expanded Production 

Introduction 

High petroleum and gasoline prices, concerns over global climate change, and 
the desire to promote domestic rural economies have raised interest in biofuels as an 
alternative to petroleum in the U.S. transportation sector. Biofuels, most notably 
com-based ethanol, have grown significantly in the past few years as a component 
of U.S. motor fuels. For example, nearly half of all U.S. gasoline contains some 
ethanol (mostly blended at the 10% level or lower). However, current supply 
represents only about 3.6% of annual gasoline demand on a volume basis, and only 
about 2.4% on an energy basis. In 2006, the United States consumed roughly 5 
billion gallons of biofuels (mostly ethanol); this 5 billion gallons was blended into 
roughly 65 billion gallons of gasoline. Total annual gasoline consumption is roughly 
140 billion gallons. 

Recent proposals, including President Bush’s goal in his 2007 State of the 
Union Address, aim to significantly expand biofuel supply in the coming decades. 
The President’s goal would be to expand consumption from 5 billion gallons in 2007 
to 35 billion gallons in 2017. While this proposal included not just biofuels but 
alternative fuels (including fuels from coal or natural gas), it would likely mean a 
significant growth in biofuels production over the next 10 years. Other legislative 
proposals would require significant expansion of biofuels production in the coming 
decades; some proposals would require 30 billion gallons of biofuels alone by 2030 
or 60 billion gallons by 2050. 

Current U.S. biofuel supply relies almost exclusively on ethanol produced from 
Midwest corn. Other fuels that play a smaller role include ethanol from Brazilian 
sugar, biodiesel from U.S. soybeans, and ethanol from U.S. sorghum. A significant 
increase in U.S. biofuels would likely require a movement away from food and grain 
crops. For example, U.S. ethanol production in 2006 consumed roughly 17% of the 
U.S. corn crop. If only corn is used, expanding ethanol production to 35 billion 
gallons would require more corn than the United States currently produces, which 
would be infeasible. Corn (and other grains) have myriad other uses, and such a shift 
would have drastic consequences for most agricultural markets, including grains 
(since corn would compete with other grains for land), livestock (since the cost of 
animal feed would likely increase), and land (since total harvested acreage would 
likely increase). In addition to agricultural effects, such an increase in corn-based 
ethanol would likely affect fuel costs (since biofuels tend to be more expensive than 
petroleum fuels), energy supply (natural gas is a key input into corn production), and 
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the environment (since the expansion of com-based ethanol production raises many 
environmental questions). These constraints are discussed below 

Due to the concerns with significant expansion in corn-based ethanol supply, 
interest has grown in expanding the market for biodiesel (a diesel substitute produced 
from vegetable and animal oils) and spurring the development of motor fuels 
produced from cellulosic materials (including grasses, trees, and agricultural and 
municipal wastes). However, all of these technologies are currently even more 
expensive than com-based ethanol. 

In addition to expanding domestic production of biofuels, there is some interest 
in expanding imports of sugar-based ethanol from Brazil and other countries. 
However, ethanol from Brazil is currently subject to a 54 cent-per-gallon tariff that 
in most years is a significant barrier to direct Brazilian imports. Some Brazilian 
ethanol can be brought into the United States duty free if it is dehydrated 
(reprocessed) in Caribbean Basin Initiative (CBI) countries. Up to 7% of the U.S. 
ethanol market could be supplied duty-free in this fashion, although historically 
ethanol dehydrated in CBI countries has only represented about 2% of the total U.S. 
market. 

Any fuel produced from biological materials (e.g., food crops, agricultural 
residues, municipal waste) is generally referred to as a “biofuel.” More specifically, 
the term generally refers to liquid transportation fuels. The most significant biofuel 
in the United States is ethanol produced from U.S. corn. 1 Approximately 4.9 billion 
gallons of ethanol were produced in the United States in 2006, mostly from corn. 
Other domestic feedstocks for ethanol include grain sorghum and sweet sorghum; 
imported ethanol (600 million gallons in 2006) is usually produced from sugar cane 
in Brazil. Ethanol is generally blended into gasoline at the 10% level or lower (E10). 
Ethanol can be used in purer forms such as E85 (85% ethanol and 15% gasoline) in 
vehicles specially designed for its use, although E85 represents less than 1% of U.S. 
ethanol consumption. 

After ethanol, biodiesel is the next most significant biofuel in the United States, 
although 2006 U.S. production is estimated at only about 100 million gallons. 
Biodiesel is a diesel fuel substitute produced from vegetable and animal oils (mainly 
soybean oil in the United States), as well as recycled cooking grease. Other biofuels 
with the potential to play a role in the U.S. market include ethanol and diesel fuel 
substitutes produced from various biomass feedstocks containing cellulose. 
However, these “cellulosic” biofuels are currently prohibitively expensive relative 
to conventional ethanol and biodiesel. Other potential biofuels include other alcohols 
(e.g., methanol and butanol produced from biomass). 

This report outlines some of the current supply issues facing biofuels industries, 
including supply limitations of agricultural feedstocks, infrastructure limitations, 
energy supply for fuel conversion, and fuel prices. 



1 For more information on ethanol, see CRS Report RL33290, Fuel Ethanol: Background 
card Public Policy Issues, by Brent D. Yacobucci. 
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Table 1. U.S. Production of Biofuels from Various Feedstocks 



Fuel 


Feedstock 


U.S. Production in 2006 


Ethanol 


Corn 


4.9 billion gallons 




Sorghum 


less than 100 million gallons 




Cane sugar 


No production 

(600 million gallons imported from Brazil 
and Caribbean countries) 




Cellulose 


No production 

(one demonstration plant in Canada) 


Biodiesel 


Soybean oil 


approximately 90 million gallons 




Other vegetable oils 


less than 10 million gallons 




Recycled grease 


less than 10 million gallons 




Cellulose 


No production 


Methanol 


Cellulose 


No production 


Butanol 


Cellulose, other 
biomass 


No production 


Sources: Renewa 


Die Fuels Association; National Biodiesel Board; CRS analysis. 



Issues with Corn-Based Ethanol Supply 

Overview of Long-Run Corn Ethanol Supply Issues 

The U.S. ethanol industry has shown rapid growth in recent years with national 
production increasing from 1.8 billion gallons in 2001 to 4.9 billion in 2006. This 
rapid growth — which is projected to continue for the foreseeable future — has 
important consequences for U.S. and international fuel, feed, and food markets. 

Com accounts for about 98% of the feedstocks used in ethanol production in the 
United States. USDA estimates that 2.15 billion bushels of corn (or 20% of the 2006 
com crop) will be used to produce ethanol during the September 2006 to August 
2007 corn marketing year. 2 As of February 2, 2007, existing U.S. ethanol plant 
capacity was a reported 5.6 billion gallons per year (BGPY), with an additional 
capacity of 6.1 BGPY under construction. 3 Thus, total annual U.S. ethanol 
production capacity in existence or under construction as of February 2, 2007, was 
11.7 billion gallons. This production capacity is well in excess of the 7.5 billion 
gallon supply required in 2012 by the Renewable Fuel Standard (Energy Policy Act 



2 USDA, WAOB, World Agricultural Supply and Demand Estimates ( WASDE) Report, Jan. 
12, 2007, Washington; available at [http://www.usda.gov/oce/]. 

3 See Renewable Fuels Association, Industry Statistics, at [http://www.ethanolrfa.org/ 
industry/statistics/]. 
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of 2005 [P.L. 109-58]). The current pace of plant construction suggests that annual 
com-for-ethanol use will likely require more than 3 billion bushels in 2007 and 
approach, or possibly exceed, 4 billion bushels in 2008. 

The ethanol-driven surge in corn demand has fueled a sharp rise in corn prices. 
For example, the futures contract for March 2007 com on the Chicago Board of 
Trade, rose from $2.50 per bushel in September 2006 to a contract high of over $4.16 
per bushel in January 2007 (a rise of 66%). This sharp rise in corn prices owes its 
origins largely to increasing corn demand spurred by the rapid expansion of corn- 
based ethanol production capacity in the United States since mid-2006. The rapid 
growth in ethanol capacity has been fueled by both strong energy prices and a variety 
of government incentives, regulations, and programs. Major federal incentives 
include a tax credit of $0.5 1 to fuel blenders for every gallon of ethanol blended with 
gasoline; a Renewable Fuel Standard (RFS) that mandates a renewable fuels blending 
requirement for gasoline suppliers that grows annually from 4 billion gallons in 2006 
to 7.5 billion gallons in 2012; and a 540 per gallon most-favored-nation duty on most 
imported ethanol. 4 A recent survey of federal and state government subsidies in 
support of ethanol production reported that the total annual federal support fell 
somewhere in the range of $5.1 to $6.8 billion per year. 5 

Market participants, economists, and biofuels skeptics have begun to question 
the need for continued large federal incentives in support of ethanol production, 
particularly when the sector would have been profitable during much of 2006 without 
such subsidies. 6 Their concerns focus on the potential for widespread unintended 
consequences that might result from excessive federal incentives adding to the rapid 
expansion of ethanol production capacity and the demand for corn to feed future 
ethanol production. These questions extend to issues concerning the ability of the 
gasoline-marketing infrastructure to accommodate more ethanol in fuel, the 
likelihood of modifications in engine design, the environmental impacts, and other 
considerations. 

Agricultural Issues 

Rapidly expanding corn-based ethanol production could have significant 
consequences for traditional U.S. agricultural crop production. As com prices rise, 
so too does the incentive to expand com production either by expanding onto more 
marginal soil environments or by altering the traditional corn-soybean rotation that 
dominates Corn Belt agriculture. This would crowd out other field crops, primarily 
soybeans, and other agricultural activities. Large-scale shifts in agricultural 
production activities will likely have important regional economic consequences that 



4 For more information on incentives (both tax and non-tax) for ethanol, see CRS Report 
RL33572, Biofuels Incentives: A Summary of Federal Programs, by Brent D. Yacobucci. 

5 Koplow, Doug. Biofiiels — At What Cost? Government Support for Ethanol and Biodiesel 
in the United States, Global Subsidies Initiative of the International Institute for Sustainable 
Development, Geneva, Switzerland, October 2006; available at [http://www 
.globalsubsidies.org], 

6 Chris Hurt, Wally Tyner, and Otto Doering, Department of Agricultural Economics, 
Purdue University, Economics of Ethanol, December 2006, West Lafayette, IN. 




